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E3 the claims, Nos.: 32 
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3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 
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Novelty (N) 
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Claims 
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Claims 
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Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 
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Industrial applicability (I A) 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: DE 27 36 262 A (NORTHERN TELECOM LTD) 16 March 1978 (1978-03-16) 
D2: WO 98 07002 A (BECKMANN WILLIAM GEORGE ;VORGEM LIMITED 
(GB); HICKS SIMON ERIC (GB) 19 February 1998 (1998-02-19) cited in the 
application 

D3: US-A-5 225 888 (SELWYN GARY S ET AL) 6 July 1993 (1993-07-06) 

2. Method claims 1-4 
2a. Claim 1 

Document D1 discloses a method of determining the progress of a plasma based 
etching process comprising the steps of continuously monitoring a predetermined 
frequency of radiation emitted from the plasma and of developing a graphical 
output corresponding to the level of emittance (cf. page 8, last para - page 9, first 
para). This graphical output is reproducible for subsequent etching processes and 
<■* therefore enables an operator to obtain an indication of the progress of the 

process by visual comparison of the shape of the actual output with the predicted 
; output. In particular the shape comprises several characteristic features which 
S allow the determination not only of the end point but also of process progress (cf. 
page 9, last para - page 10, first para; figure 3). 

From this disclosure the subject-matter of claim 1 differs only in that the 
comparison is performed electronically. The objective technical problem may 
therefore be regarded as how to automatize the method of process monitoring 
disclosed in D1. This problem is a standard problem in process automatization. 

Once this particular problem has been formulated, it would be straightforward for 
the skilled person to replace the visual comparison of the shape of the measured 
signal with the shape of the predicted signal by an electronic comparison, thereby 
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arriving at the subject-matter of claim 1 without the exercise of inventive skill. An 
indication towards electronic comparison is even provided in D1 where the use of 
a comparator circuit in addition to the graphical output is disclosed (cf. page 8, last 
para - page 9, first para). 

2b. Claims 2-4 

The additional features of these claims are known from D1 (cf. page 8, last 
paragraph - page 9, first paragraph; page 8, paragraph 3; page 9, last paragraph - 
page 10, first paragraph). 

3. Apparatus claims 5-31 

3a. Claims 5 and 12 

Claims 5 and 12 translate the features of claim 1 into apparatus features and are 
not considered to be inventive in view of D1, the argumentation being analogous 
to the one given for claim 1 . 

In addition document D2 discloses a process control system for controlling a thin 
layer etching process including means for continuously monitoring an optical 
frequency differentiated sample of radiation reflected from or transmitted by the 
layer and shape recognition means in the temporal domain for comparing the 
) measured output against a predicted output or trend to provide an indication of 

' progress of the process (cf. abstract; page 6, line 32 - page 8, line 22). 

The formulation "optical frequency differentiated radiation from the process" used 
in claim 5 and "time evolving spectral output from a reaction" used in claim 12 are 
ri so broad that the subject-matter of claims 5 and 12 does not meet the 
requirement of novelty in view of D2. 

3b. Claims 6-11 and 13-31 

Dependent claims 6-1 1 and 13-31 do not contain any features which, in 
combination with the features of any claim to which they refer, meet the require- 
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ments of the PCT in respect of novelty and inventive step (Article 33(3) PCT), the 
reasons being as follows: 

Claims 6-9: 

The use of shape recognition means operating in the optical frequency domain is 
described in document D3 disclosing an interferometer for identifying trace 
constituents in a plasma during processing of semiconductors (cf. figure 4; column 
7, line 67 - column 8, line 5; column 8, lines 1 1-12). In particular, D3 discloses the 
use of a Fabry-Perot etalon as well as the use of a tiltable narrow bandpass 
interference filter to scan a small range of wavelengths (cf. column 4, lines 34-39 
~) and lines 48-51). The use of software as a shape recognition means operating in 

the optical frequency domain is described in D2 (cf. page 13, lines 16-19). 

Claims 1 0, 1 1 , 1 3-1 5, 24-27: 

Radiation detecting means comprising a thin film filter or a monochromator and an 
interference device, in particular a Fabry-Perot interferometer, are disclosed in D3 
(cf. column 7, line 67 - column 8, line 12; figure 4).The simultaneous examination 
of a plurality of spectral ranges is considered to be an obvious way of obtaining 
additional information about the process to be controlled. 

Claims 16-23: 

The use of a digital filter for determining the shape of the time evolving spectral 
output is known from D2 (cf. page 13, lines 20-29). The shape recognition 
) methods of claims 17-23 are standard methods known to the skilled person. In 

particular the use of the Gradiometer, Fourier, and Liplike transforms is disclosed 
in D2 (cf. page 13, lines 29-32; page 14, lines 27-30). 

Claims 28-30: 

It is common general knowledge that gaseous compounds display characteristic 
.fingerprints not only in emission but also in absorption. The observation of light 
absorption at a characteristic wavelength is therefore an obvious alternative for 
obtaining information about the gaseous species involved in the process. Lasers 
are standard light sources used in absorption spectroscopy. 

Claim 31: 
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Plasma based processes are described both in D1 (cf. title) and in D2 (cf. title). 



Re Item VII 

Certain defects in the international application 

1 . Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D3 is not mentioned in the description, nor are 
these documents identified therein. 

The description is not in conformity with the claims as required by Rule 5.1 (a)(iii) 
PCT. 



) 2 - 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



31-07 : 2000 



14 



: • : :: 
: : : • 

• • • 



1— 

B 009902 



• • • • 
• • 



1 Claims 

2 



3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



13 process 
14 



29 
30 



32 
33 
34 
35 
36 
37 



A method of automatically determining the progress 
of a process using reactive species or generating 
product species, including continuously monitoring 
a predetermined frequency or frequency band of 
radiation emitted from or absorbed by the species, 
developing a graphical or numerical output 
corresponding to the level of emittance or 
absorption, and electronically comparing the shape 
of that output with a predicted output or trend to 
provide an indication of the progress of the 
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A method as claimed in Claim 1, further comprising 
generating a control signal for controlling the 
process when a predetermined stage in the process 
progress is attained. 

A method as claimed in any one of Claims 1 or 2, 
wherein the process is plasma based. 



23 4. A method of processing a semiconductor workpiece 

24 including determining the process progress as 

25 claimed in any one of claims 1 to 3 and 

26 controlling the process in response to the 

27 indication provided. 
28 

5. A process control system for controlling a process 
using reactive species or generating product 
31 species, including means for continuously 

capturing an optical frequency differentiated 
sample of radiation from the process, a detector 
for producing an output indicative of the time 
varying intensity of the radiation, and shape 
recognition means in the temporal domain for 
comparing the output against a predicted output or 
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10 



11. 



trend to provide an indication of progress of the 
process . 

A system as claimed in claim 5, wherein the 
optical frequency differentiated sample of 
radiation is processed by a shape recognition 
means operating in the optical frequency domain 
prior to its processing in the time domain. 

A system as claimed in claim 6, wherein the shape 
recognition means operating in the optical 
frequency domain is a specif ically designed 
1 Fabry-Perot 1 etalon having a series of passbands 
which are linearly separated in wave numb e r s which 
correspond to the vibrationally broadened 
molecular series of the chemical constituent which 
is characteristic of the process being monitored. 

A system as claimed in claim 7, wherein the 
'Fabry-Perot' etalon is scanned in centre 
frequency by continuously tilting it about a rest 
position . 

A system as claimed in claim 6, wherein the 
frequency differentiated sample of radiation is 
derived from a monochromator means and the shape 
recognition means operating in the optical 
frequency domain is implemented in software 
following the detection of the signal and its 
conversion to an electrical signal. 

A system as claimed in Claim 5, wherein the 
radiation capturing means includes an optical 
output, a thin film filter and an interference 
device . 

A system as claimed in Claim 10, wherein the 
interference device is a 1 Fabry-Perot ' etalon. 
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12. A process control system wherein a time evolvina 
spectral output from a reaction is detected by 1 
spectral detection means and then used in 
combination with the application of shape 
recognition techniques to provide a continuous 
measure of process progress against a predicted 
trend. 



13 . 



14. 
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16. 
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A process control system as claimed in Claim 12 
wherexn the spectral deterH«« „ . ' 

, . t _. ^ oetectx-on -means includes the 

combination of a thin film filter with an 
interference means. 

A process control system as claimed in claim 

A process control system as claimed in claim X3 
wherem the interference means is a scanned 

'Fabry- Perot ' . 

A process control system as claimed in any one of 
clai ms 12 to 15, including a digital filtL for 
determining the shape of the time evolvincr 
spectral output. 

A process control system as claimed in any one of 

achi 1 : "d r 15 - where±n the shape — ^ition ± : 

achieved by a series of masks derived from 
different time epochs using a Gradiometer 
transform. 



A process control system as claimed in any one of 
Claims 12 to 15 , wherein the shape recognition 
achieved by a series of masks derived from 
different time epochs using a Fourier Transform 
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A process control system as claimed in any one of 
claims 12 to 15, wherein the shape recognition is 
achieved by a series of masks derived from 
different time epochs using a Laplace Transform. 

A process control system as claimed in any one of 
claims 12 to 15, wherein the shape recognition is 
achieved by a series of masks derived from 
different time epochs using the Kohonen self 
organising map . 

A process control system as claimed in any one of 
claims 12 to 15, wherein the shape recognition is 
achieved by a series of masks derived from 
different time epochs using the cellular neural 
network paradigm. 

A process control system as claimed in any one 
claims 12 to 15, wherein the shape recognition 
achieved by a series of masks derived from 
different time epochs using Polynomial 
Interpolated Measures. 

A process control system as claimed in any one of 
claims 12 to 15, wherein the shape recognition is 
achieved by a series of masks derived from 
different time epochs using the method of 
Fractals . 

A process control system as claimed in any one of 
Claim 12 to 23, wherein the spectral detection 
means includes a dispersive grating monochromator . 

A process control system as claimed in any one of 
claims 12 to 23, wherein the spectral detection 
means includes a scanned 1 Fabry- Perot T 
interferometer . 
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A process control system as claimed in any one of 
Claims 12 to 23, wherein the spectral detection 
means includes a Fourier Transform Spectrometer. 

A process control system as claimed in any one of 
claims 12 to 26, wherein a multiplicity of 
spectrum parts are examined simultaneously. 

A process control system as claimed in any one of 
claims 12 to 26, wherein the spectral detection 
means detects the absorption spectrum of light of 
a particular characteristic wavelength. 

A process control system as claimed in any of 
claim 28, including a laser as a light source for 
providing the light of the particular wavelength. 

A process control system as claimed in any of 
claims 29, including a frequency swept laser as 
the light source. 

A process control system as claimed in any one of 
Claims 12 to 26, wherein the process is plasma 
based. 
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